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(54) ROLLING BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rolling bearing 
that can make a slip between components remarkably 
small without impairing assemblage. 
SOLUTION: A tapered roller bearing comprises a 
retaining ring 4 fixed to an outer ring 2, and a single row 
of retaining balls 6 arranged between the retaining ring 4 
and tapered rollers 3, in the equal number to the number 
of the tapered rollers 3. The respective tapered rollers 3 
are uniformly arranged in a circumferential direction by 
the respective retaining balls 6, and one retaining ball 6 
comes in contact with the retaining ring 4 at two points 
and with each adjacent tapered roller 3 at one point. A 
geometrical constitution is adopted to make the speed 
vectors of the tapered rollers 3 and retaining balls 6 
equal so that the motion of the tapered rollers 3 and 
retaining balls 6 at all these contact points becomes 
rolling motion. 
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b'{cMLr«. -e*T.^n©ffl*it*3fg 1 4©R|&&4gM5j 

*. -eur. mai^tifcA^b'. sdb'*ijaiE-c*n 



(6) 



tf. &© ( 1 7 ) SC*ffll»rR-n>C53©^F5K-^ * 
a'=Lb' sinr '-(db'/2) cost' 



[0 04 5] 



2000-356218 
10 



( 1 7 



) 

CCT, CVntiiUtcei , *Wn»C-5 3©StBHF«9(C 

». mn<D^t& l b ■& ££&s-r * c <b *> 6 

[.0 0 4 6 ] %tc. ilBttff^WiC^^^filttSCD^^ 
0Jk:-3I,>ti&W-&. CCTtt, F*3S4 0mm. it-Si 
0 0mmOfqtl>C^«g4Wi:|ftBi«. 10 

[0047] *-r\ n-rc»c-5 3©^:SffiijK*jw^^- 

07 7tc5^T> (= 1 3. 8g).^Lc4l56 
mm. H#0c£4fi. cp^0€:O. 0 9 5 7C7^T 
> (=3 6 0/2 1®) iTS. CC-C. cb<l>A0£& 

* c i »pm » c ^ 3 (Dmzmz? s c t. km c r 

[004B]*W. ^LcfCfcfOT^-iSLbS:. ftg 

©c{cML--cfteeb=£±ie ( i 2) . (i3>sc*ffli> 

b£?£«>&„ CC-C. 0M.tffiB##-.U/6©&db£8m 
miilltSi. (3 <<8 ■£&»). ±fB,8>/3 '©IB&Ai 
JS&bfrU,, <fc-?T. C©Ml&£8S£3-£J: J >&gdb 

db£7. emmiCiSSL/c^K:. g:H-oJtgKJSc «) . 

[004 9] 

©c= 0. 0 7 7 7t^T> <= 1 3. 8S) 
Lc= 15 6 mm 

0c=O. 02 2 7C^i?T> (=4g) 30 
0 = 0. 0 9 57C7^T> (=360/2 lg) 

nt^c^t=2 i 

0b=O. 0 6 7 7C?i>T> (=12. 08g; ©c= 
0. 0 7 7 7C7^T>{C>it-r-5fii) 
db= 7. 6 mm 

Lb=15 9. 8mm (Lc= 1 5 6mm(C>tfT£fflD 
<z=0. 0 8 3 7r^^T> (= 1 5S ; T>^*^3EW 

T= 0. 0 1 5 je9S>T> (= 2. 77S;±gH(5) 
«*»6»a> 40 
/3=0. 160i7i>7> (=28. 76S:±IB 

(8) SfcfrfcJttH) 

4>/2 = 0. 0 1 1 7t^T> ( = 2. 0 4 g ; ±?2 

(9) 5£*>6l?to> 

£•=0. 120X7^7> (=21. 54g;±fB 

(10) 55*>6ffffi) 

(81=0. 1 5 27C"7^T> (=27. 37g:J-iE 

(11) 5£*»&#HJ) 

c © <t 5 tc o-c R-r t» c 3 3 ©^sfflo©s^7c*59B£ s 

n-5i v PJ^t»C6 3©/jNSIW©^ggTC*»Ht-rS. R 50 



?^C6 3 ©/MUMKfcW S^ffi©#WtC*jl,»r «. 

±iB*»j-cifeeo*:ftK©c R-r t> c 6 3 ©n # e c 

RT I » C 5 3 ©^S(IJtC*J » S ^ffi L b*i<fc 
;b6©&db*>67f-&Lc , £»liM<:jMJRU C©-+SL 
c -cc*t b r ffif#*f- 7 ©S d b • £*g)£ U «C# fb^tm L 
b^ft^T*. 

[0 05 0] CC-fl*. RTt»C-?>3©S§^i*«r7m 
mil/. C©ig£\ mc'ttl3 9mnii^. £ 
tc. iieR-TO C 5 3 ©AHi^^-H- 6 ©Jt£/J^ 
WJicSJBU ^^-Jl'7©@db , 5rifflS-r-S. C©» 
£\ Sdb'{*6. 8mmi%»), ^Lb'ttl3 5. 6 
miiS:5. ft*K©b'>fe^-7 jt-H £ L,T±IB 

(16) 5*>fc#ftT '&tt*U C©Mt '=&±fB 

(15) ^Cf^Abr^#-^7©@db-*ttgfr 
S. _hiB ( 1 7 ) S51l>TtSa '^Uttf 
•5. CCTtt, M©b'40. 0 6 7 7t7i>T> (= 1 
2K) K-TS£®IE&ii7c#sf#6ft-2>. C©<fc5«C0T 
^^>ti/tH-ff©ifS^?:OTK:^-r. 

[005 1 ] Lc'= 1 3 9mm 
®b'=0. 0 6 7 7t-7S>T> (= 1 2S> 
db'=6. 4mm 
Lb*= 13 5. 8mm 

r'=0. 0 1 5 tc-7>^7> ( = 2. 78S:±IB 

(16) A*>fe*tt|) 

2a'=6. 83mm (_t§B ( 1 7 ) 3Si*>e>l?W) 
c©J:5K:. ±a?©it»^ffi«:J:«3±fBK*5Dasii^fr 

5rSSJE-rsR-rt»c5iiSS?:^it-r*ct*s-c#s„ r 

T<,>£/h3ft#ga>£*£&fiiiggr©ti<t^©^ 
©SiSfcSfflnJircas. Sfctt. £3r(c<h3ttttS*> 

j&igivemtf-jummimzmm? s c ttc j; 

[00521 31/c. R-TUC^3€:ISFie-r-2>/cJ?)©«^ 
tf-;u6. 7*J^>;>y4. 5 iR-n>c6 3racci3 
g3tiri,^©t?. RTl^C^SC^^C^S^d" 

tcm-^ictt or R-rt> c ^ 3 %mwr ztctbox^- x 
*«j2:<fts. R-rtic^so^it-rcids-e 

©^«*Jd:c/Hiltt*^#<-r^c<t*s-c#S„ 
[0 05 3] 3 G3$*K-^6. 7 4RTt»C6 3 
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fcCC. RT^C33©Wij8©[l8|©©j^&ft<TC£# 

trrsc fi»«;>^KH3afWB*»fc*. r 

[oo54] xmmoBffitVit. mm*-* 6 <t R-n» 
6 te^o'-entcjg-r z 2 n©R-r c> c -5. 3 

mr >v 6 ©?£# 0 t b x . fi9« y > y 4 

cir*5©T, rtoc 33^^51 o©^*- 

^6©fi^*5 2*&WC&S<h<!:fcK:. <5Sf$'J>^4 t 

JU 6 2 &£M i % £ . C © «fc 5 

#-.»U6 ©jgfittfligtt. 019 ( b ) iCmt 3 .£g!M© 

HI^k: J: -5. 9 tt<5sf$#-;u i R timofflsm 

(C L*vt><55}# > ^ 4 6 ©&M£ 1 .£&tt 

i-T^ti^. COgMttitt, 019 (a) K^7> 

-ScthT. -e©ftS^tcJ:0?ti3<«:^«3. mi^OA 

C0055] oa>u i^-rftcig^-tcfct^-ck. R-rc* 



■J > ^4 ©idiSSf 4 a 6 ©g&fcS: 2 ^ftfc 

[005 6] (3US©^f2^Sg) ^CfC. ^BJ©HiS© 

ur 2 jf^cco^r s 7 l bism? &„ 0 7 « 

##£lEtc&£iK# 0 ?6§©l6te©m2 JBStcfett 5£g 
SBfllfSSr^irm (a) ttRjgfC3#S&gp#|ftra&|8r 
bT^-TIEffiS. (b) « (a) ©A-AiafCfS-oT® 

enfcirMs. ( c ) itnrnc 5 ^^^-^©sMfii 
t^'Wa, (d) itvm#~)i>±{%t$vi'#<DWMtiL*4o 

dc nc= Do No 
dc nc= (Do- 2 dc) Ni 
2 a nc=d b cosa nb 
db cosa nb= (Db-dbcosi8) 
CCT, ±IB ( 1 8) 5&tRf!fC:31 I ±ft%i2<DM& 
A>6f#6n£5£; ±IE (19) 5£«R|gC-5 1 1 irtf& 
1 <pM**»61l&il*& ±ia (2 0 ) sSttRjgfC-?. 1 
l©R^gPl 1 aig^-JH 30Mii!P^6tl5 

5$. ±ia (2 1 ) 3tt2«&y>jn 2©«iitmi 2& tr& 



(7) ^2 00 0-3 56 2 1 8 
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[005 7 ] #!S5S©jf5<8rctt:. 9 $*§©— 
*R«c*IK«:-^i»-cttwr*. C©R«fC4(ftg 
«. H7 (a), (b) {CTK-Ti^tc. ftfltl. 
<fctti*H&2. rt^i i^2i©p B iK:^}#snrt^ 
J*£Jt©R^SC3 1 1. ^acDWffl^-e-ft-efiBWfl- 
W 6 tiX ^ Z> 2 r><DGm >)>?12teJ: t>*£g}#**-.»U l 

[0 05 8] R(gSC3 1 1 igD p©RJ!K:?8oT 
10 ftg[0©tf^^-ci59iJ3nrc>4. SRSC51 1©W 
SffiSPCCtt. ffi1f#-)l> 13il* (S7 ( c ) OC^TP 

3) -cftj!*?ttfi&Rat»i 1 a^nfnM?n, c 

©RjtSPl 1 attSM-JH 3©*S^1*J:D^:#^ 
[0 0 5 9] &08#';>in 2tC«. ^-©R^|6)tC79 

or<*o-^o#5tjtcie5>j$n/tasst©«^^-^ 1 3 * 
•KSirstymft 1 2 a^gssnr^s. 1 2 a 

«. Oat*-* 13i2*(I7 ( d ) (C^kTP 31 p 

32) rjgfs4"5j#g&:tfi' f> r- wxDwmmtmzm-? 
20 s„ i3B, {$y# y >^ 1 2 ©fijist 1 2 

at2* (P31. P32) KO^^R-TUC^ 
1 1 ©R?#g]S 1 1 a<D*4ve*-l£-lj& (P3) -C&MrT 

[0 06 0] s«j#y>5/i 2#cc^$n-ct,>.s««F 

#-->H 3«iKSDb©RSK:?&-,riB?iJ3n. -€-©®[ 
ttRfSC 5 1 1 ©&CC3?LI,>. S«J#^-JU 13IJ, « 

ftmcommmtmmic SRfgfc^ 1 1 ^R^isjtc 

ilBSM^^-CtCfcU^-CRIgfC^ 1 
1 teJ:oe«*iK--»H 3*W?«S&?:-r-2 > «i:^«:. @ 
^©Rf^C*. 1 1 *s£&m$#-)\> 1 3©2ffi-<* h 
)V>1fi*:ft?tm b < ft Z> «t ^ ^^H^W^^^Sffl S ft 

[0 06 1 ] C©RfSC5IAS©^*S0^frfcMLT 
tt. nri»C4««©«^4BI«K. RjgfC^l lfcJ: 
t«a**:-JH 3*s&K£-tmcgi|£©&£u RISC 
5 1 lCHI^^rnc. ^-JH 3©il®inbi 
U */crtl§l*5J:WK2*<I3llteSfcNi. NotBXC 

ss*^(6](c@iE-r5 tot -r£<t> ;^© (1 8) ~ (2 
1 ) aMdUM-s. 

[006 2] 

•• ( 1 8 ) 
••• (19) 
•••(20) 

No -(21) 
%zm$#-)i> 1 3©H^*>^>^e»n-5S;t?*-2>„ 

[0 06 3]±l2#S;*aif$ifT:Ni\ No. nc, nb 

fcrSi-rsi. ^c© (22) iW#6.fts„ 

[0 06 4] 



[[Dp' + Db 1 - 2 Dp DbcosC<?/2) ] 1/z -dbcosa] cos/3/ 



(8) #$32 000-3 56 2 1 8 

13 14 
[(Db- db cos/3 )cosa]= dc/(Dp+dc) - (2 2) 

fetch. 

T = cos- 1 [Dp sin(0/2)]/[Dp J +Db' -2 Dp Dbcos(0/2) f" 

•(2 3) 

|8 ' = tan-l(tana!/sinr) •••(24) 
~C$> *) . -X<D ( 2 5 ) ^©K^^SIS-r -5 C iiPi^S? * [0 06 5 ] 

8>B- - (25) 

'X<D (26) 5£#>6^a #®IEt?&.&a>£§:fr> -X [006 6] 

zmm?z>ctft.sm-ctbz>. *io 

2a = [Dp' + Db'-2Dp Db cos(0/2) ] l "-db cosa ••• (2 6 

) 



c-c« > nisc^siorDp, dc. e&¥#>^7Lh 
[oo67] g-r. anDb. ;n 3©idt« 

ft«a*(S5eU-C±ia (22) 5S><=>£|g/3 <£ 
*«>S„ ^t»-C. ±IB (2 3) . (2 4) 

£ •£j£at>. (3 > /3 ■r^o^^jSiEffl-c*^^*^?! 

-ei/T. ±12 (2 6) S*>6a*t*, ^©il 20 

ill*. fiM#^-.H>l 3©gdb£^HOTBfilt#r=& : ?T 
5. C©Sdb©^jgk:J:-orfcaiE)tcfil*sf#6nttc» 

£feTRC^-r. CCTB, f3S5 0mm. ?f&l 10m 
m©RfSt *««*«Kttl»f 4. 
[0069] Do= 1 1 0mm 
Di= 5 0 mm 

Dp= 8 0 mm 30 
d c= 1 5 mm 
1 c= 1 5 mm 

0/2 = 0. 0 6 3 K^isTZ/ ( = 3 6 0/3 2g) 

RjS5C4gfc = 1 6 

db= 4.4 5 2mm 

t*=0. 0 5 6 s5i?7> (= 1 OS) 

(3=0. 1 6 7 it^VTly (=3 OS) 

/3 '= 0. 1 4 4 7C5^T> (= 2 6g) 

C©«fc5{C. RTC^C5llIlSi|sl«(c. ±K£©It3S^& 

ft j: «?±iei£*ioaKi^*jgiSTr-5Rtgfc -sfas^sa 40 

[0 07 0] ^FJK-;i/<fcRISc:4©ga4«SSK: 

>y©^*j c itcj: 

[007 1 ] («S©JfT 3 *£<!§) ^{C. *^HJ©HJg© 
^3^gg«;ot>-c@8teJ:{>'09*#Mb^*5e.^-r 50 



4„ S8tt*^W{C^4K*^f^©W6©m3^© 

zmmffii&zfjk-rm, (a) «es6ia^c-s«is*si5^ 

WtcfflEWbTTK-riEEa. ( b ) tt ( a ) ©A - AH£«: 
*S-?Tf# ^.n/clli, 09»S8©g«iii4i»C5l6S 

&ffi/nr zmt>mmm<DxmMWi&z™-3rm. ( a ) « 
®*^mts©^n?r^-ri>4aH. ( b ) «gwj#&n&© 

[0072] *mm<DBM-ei*. Bf&ifrfce 4fA^cco 
i»rjtt9J-*-4. c©es6ia^c4«i§i o o«. 08 

(a), (b) (CTjVTJ^K:. rttSl 0 l*$«fct/@5E*£ 
<h&S$1-*g 1 0 2ZffijlZ. W10 2«SCHC*flS]-r 
4 1 *t©5f*&g|S# 10 2a. 102b4Wl. S^Si5 
5-1 0 2 a. 1 0 2 b Ratals U > ^ 1 o 3#&#&. 
*tir^4. g/c. ttf&^#l 0 2a©MMgMCttfisj$ 
'J>^10 4*i, i*$£gfS# 10 2b ©iWPJgBKttG^ y 

>y i o 5*^n-enaz«5#w6nrt»-5„ w-t&mn 

02a, 1 0 2 b*J«fcCX^J#y >i/l 0 3. 1 04. 

I 0 5 WrautCitafrfcD 1 0 6 ZftVX— #tftK.t£&2 
ft. W»l 0 2 4^R£-r4. ifc&fcDl 0 611, SH5f>; 
^104. if $SSB# 1 0 2 a . 9m<J>^l0 3. 
$wgp# 10 2b & <tom* U > ^ 1 0 5 *SilUrf#0' 
48|g|S£W U iSSttSB©^ l )Zsif\ 0 4 ffl©^S|5{C 
tt. fi»!»i'-10 4 tC^fiES ftfcftfcjf A 3 nfcgigp 
rt*J&jX3ft-ci>4. c©#g)5©^f';>^i o 5 
ffliJ©SSP«:«*j*aD*^RKSfi» C©*staDttG3$y > 

[ 0 0 7 3 ] F*9$5S 1 0 1 tnffifllft 1 0 2 a|8]tCtt$£S[ 
©*IC5 1 1 l*s. (*}*fcl 0 1 LfW&SHftl 0 2 bra 

jcttia^r©a$soc-5 1 1 2*i-e-n^mix^snri>s„ 

C 4111. 1 12». F*3ft 1 0 1 ©i£,|>jSP c 
(£/c«:P c •) £4M>& L/fc^SR 0©^®*WT4 

*ttfre 4 &sjc®e4 1 1 1 «. &mwc*> 1 

I I zmm-rzit#><Dm$tf-)\> 1 1 3 a . 1 1 3 b tc 

«t»). ^Ifei 0 2©R/gtc&oT^g©ftgbr»,^-cie 
?>J3ti4. *fc v MffiC5 1 1 1 ©PjigSBtctt. *tl£ 
TSS^f^K-^ 113a. 1 1 3 b i 1 *-C«MaIfig^ 
R^SUl 11a, 11 1 b«WiiM$n, C©R 
j«g|S 111a, 111 btt^J#^-Jl/ 113a. 113 
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So CCt? k Ztimtf-Jl 1 13a, 1 13 b<D¥&tf 

s e 

[0 074] IQtttC. SEfcffiC S 1 1 2 tt, &J$fflt 5 
1 1 2 £ ^BBT S — ;l/ 114a, 114b 

J&T &fiU9«K-^ 114a. 1 1 4 b t 1 «Sr«M5Jf6 
frRiHSPl 12 a. 1 12b#*4l*tiJRS£tv C<D 
RfltWllZa, 112bBg^-JH14a, 11 
4 b cd*&^t£ j: o **&Tf«©na«oWiiBI5ttftW 
« e ccr, SffiJ$*r-;H 14a, 1 14b©¥S 

So 

[0 07 5] ffi$V>4fl 0 3 CD^ffiSP^ 1 0 2 aCC*f 

£n/tffi£fc<D<£I^K--;U 113a £JKSTS/e#<DmiI 
^ 0 3 a3W£j&£ftT^£££k&t, RJ^tfKCT&o 

rf*(>'s?ii0 3b^jf^3nr^So Rata:. «j#y 
>^io3 owesM* 102b ^*t[Sj-rsfficc«, -eo 

1 1 4 a*4£grSfcd&©$kit« 1 0 3 c#ff2J&£ 

nrt^iifctc, R^fajtc?s^r{*o's«i 03 d 
^jf^stiri^So «gJ#u>^i o 3<D&rfti o 3 b. 
i o 3 d aarrsfttt 1 o 1 comm^tm? s £ 

£3$y>^i o 3©5*14^*nJffiK:TSfca«)C[>fe 
£>r*s 0 

[007 6]«f$»j>^l 0 4<DW£Sf5#l 0 2 ate** 

firrsffifctt. ^<DR^ftfc:^T{#<>\ «^jk:e^| 

ZfttcMWcomtftf-frl 1 3 b*iR^-rS/c^CO<fLiI 
Sl04a^M$nrc.^iife^, RJS^frWS-? 
Ti*CfS»l 0 4b^«5tin^ o I104b^ 
J#y >^ 1 0 4<D^gP<hmjtm 10 4b £©*|«ffi« 

KEasftrus. s/c, {m»;>^i 0 4cD^gp^^ 
^*rsfficc(i, R^i^cc?&r>r#(^s«i 0.4 ctm 

f&Zti, ilO 4 c dtWfMm 1 0 4 afittttWcStfiE-i- 

s&gteiegstrcoSo PMttc, «^f»;>^io5cd 

JWMR^l 0 2 bfc*W:*-.*BK:tt % ^©R/^fttejQ 

*>fc. RS^^cf&orf#^s^i 0 5b»^nt 
i>s 0 Tti 0BbiXfi9*.v>^i 0 5<p^gfJi$yi^ 
i 0 5 b<b<D*rBi©g^iB®^nri^o 
>^ l p 5<o^gRk:>tfrpj-rSfficc» t Rjg^k:»or 
1 0 5 c*»tt?h, il05c ttft&ft 1 0 

5 a ffl«ffiaccs*£T sttwcsBS ti-r v So 08$ y 

>y.l0 4, 105©Ml04b. 104 c. 105 

b . io5c« ( f^arr sp^tt i o i cD«M^i¥S*r s 

«fc5*C % ^f#,y ^1 04, 1 0 5 (Dimmi* nJtfetC 



(9) 4#BS 2000-356218 
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[0 07 7] 103a. 103b, 104a, 

1 0 5 a tt, #l£TSM##~;b 113a. 113b. 
114a, 1 1 4b<h2^-Cjgft4prgg^rf^^^T-^ 
«©«KffiJBtt*WT*.. lTfr:b^§&f##-;Ul 1 3 

a. 113b. 114a. 1 1 4blt »l£t4^'J 
>^103 ? 1 04. 10 5<D«tfti*10 3a. 103 

b, 104a, 105a&2j£r«ttU B*9^5»ffi 
CS 1 1 1 . 11 2CDR3fSI51 11a. 111b, 11 

io 2a, 1 1 2b<D^rti^tit 1 &?Stt-rs. 

[0078]§^y>^1 03, 1 0 4. 10 5S&C 
fi»SfttW«»#^113a f 113b. 114 
a. 1 1 4 b(0»B«iC5 1 1 1. 1 1 2<DgtfCl£L 
<,Sffi^H13a, 113 b. 114a, 11 

4b«. mft&ommmtmmtc^ &mmc*>\ 1 

1. 1 1 2$:R^fmcc^iB'r^o g/c, iiagftl^ 
^(c^r»IC?>lll, 1 1 2fc<t^ffi^;l, 

113a. 113b. 114a. 114b#fe#9St& 
£TScfc5fc:, HS*(D8IC5 11 1. 112*5<fctf 
20 U&#-)1 113a, 113b. 114a, 114 b© 

[0 07 9] CG>g«jSH>C£tt«l 0 0<D^#9SKj 

^L</h$c^SS&i)a^c 6*4^1 0 o^i^ci^t 

[008 0] *fc % e«MHitC5ttSl o otc^^r 
te, 1 0 1 #*<D4m>»£P c £cN>&cAK0 s #j® 
£4TS»££itsi,T:te*K ccDrtsi o icon&e s 

&{SJ^y>^l 0 3. 10 
4. 10 5©WfBE»KJ:0(RjR3#i-5. CCt, 
<D#^?§fM«9cMCS 1 11. 11 2*CJ;9§#SC 
iCCj:0, #«f*y >^1 03. 1 04. 1 05(D5*tt 

40 &1»<DT V SfigJ^y 0 3. 10 4. 1 0 5(014^ 

[008 1] S6(C, a«JS»l>CSI*§l 0 OCDfflStC 

0 . SSftiS/^C Sfifg 10 0 1 0 2 *5 2 o^ta 

$mi 0 2 a. 10 2 b$C#SJ$ttTt>S<D-C, §>f*| 
gft^ 1 0 2 a . 10 2b ^rHH«:ffl^SLrn« 
t>^, W$g 1 0 1 (D*/C\£P c **'CvCCrtfS 10 14ft 

9omm^^^>sm^<. m^tt^WcC^nsci 

50 



(10) 
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[0082] s etc, j$hc3iii. ii2£#§er 

5fc#>©fi?#tf-;H 1 3 a, 113b. 114a. 1 
14b*!SS'J>^1 0 3, 1 0 4. 1 05iStlC6 

ill. i i 2 <t©iHicieg<*ft-c<,>-5©-e. c©^ia 
«:#^Fg*ffli^cJfi^(cttLrt$Sc^ l li, 112 

5111. ii 2©&£trrc<t#-c#. ^?tsa*i<fc 

OWtt^^ < T a C i*s-Ct -5. 
[0 08 3] &*s. *HlSfe©JI5^-Ctt. ScffiC^^fflli 

*a*^fcA^7'i;, KM*4gfc*tLT*>|BH§tc?f 

icrao-rsj. ^tsgn^K:#A$ns«^y>^2» 

mvXZJ yifi^fj: Z 2 -3©*4^£8f 1ST 5J:$tcTti 

[0084] ^tc, @8&I^C>c3*4§*M£ffl£ft-Ci,>£ 

[0085] mfimmmz 0 0 tt, 19 ( a ) K^Ti 

3£tt2 0 lK3£&3ftfc##2 0 2£«i;i. 
2 0 21*. /IWj{c<fc<3 06-rS:7*U'- K2 0 3*^T 20 
-SiifcfC. C©:/U-P : 2O3©06^*.M 1 *£^m 

[0 08 6] $ft2 0 2», 09 <b) tc^T<fc5(C> 

— f*ffKc*§^ $ nr 0 4 -^©^ ? > ygp^- 2 0 5 . 

2 0 6. 2 0 7. 2 0 8*^^3*1-5. ^^y>y2 

0 4rt(c«^^*i^*g3n < c©^s«nf«. y-/ 

>#6W82 2 0 £MEf5lM?mM (PMG) 230i* 

6&5. ^^>ISfS2 2 0W. >^V>>tfmftZ0 

5. 2 0 6f«3*Jf3i-r5leISI62 0 9i. 06*42 0 9 30 

Kitsn, -z-owmmzinfcmmx-z i2i. 06 
^2 1 2<Dmwic&m$ti. n ^;i/*s«isi 3 ftfc@^ 

2 13i4*t. HS^F2 1 3«^^S»^gp^-2 0 5 
tciROttwen-ci^,, 06*42 0 9 ©-«{<:«:> ^-p 
— K 2 0 3 £JR9ttW5;fce&©BtftBI$2 0 9 aifimth 
htUS. C©Kf ; tS|52 0 9a«:{i^U-F2 0 3*iK 
^h, -e©^{c«*i*aDgP2 0 9 b*JftAS4vCl» 
■5. C©*jiaCSU2 0 9b tcttigt ? h 2 1 0**tS-£ 
3*1. cnCC<fc»)^U- K2 0 3**06*42 0 9©BXtt 
SP2 0 9 a(CHS5n-5. @K#2 0 9©f6«{C«*9 40 
^'J>^2 1 l-#WQ-fttT-6ftTlr»S. 
[0087] 06*4 2 0 9 «. «gt© ggfrl^O t 3*4g 
2 14. 2 1 5(C«ki5^F3n-Cl»5. §aS6l8^C5 
**32 14. 2 1 5tt> ±j$Ufcg»>gg>i>C*>*4£l 0 

otrntmrnzm-rz. &g«fi&kx: 3*4^2 1 4. 2 

1 5rt©— 2*©@»fH^C3#S2 1 4Kfct,>-CW. 
©rt*& (HOT-ftf) 1116142 0 9 ©fciaDSH52 0 9 
ctcJB^ftTi^SrtJ&ib^ 1 6{c<fc906*42O 9 

Kitsn. ^©wis (s^-a-r) a*. >N-j»2^^^gp^ 

2 0 5{CtK«>3££ttTC>£i1-$«jL#>2 1 7 tCiO-r^i? 50 
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>^SP^2 0 5tC@^$n5. IH1»(C. -tt<D&mM.b 

£3*4^2 i Sfcte^rfct. -e©p*jfg (H*H*r) 

06*62 0 9©*jfrt;g|52 0 9 dici$& 2 h.X 

±tbz i 8(c«t»?06$A2 09(c@s$n. •?■©#*& 

(SSrHf-r) ^3i»^g|5#2 0 6(C65-«>iAgttT 
l»£Jff£lfc«>2 1 9W:j:i3^^^>yg!J^2 0 6«:Hffi 

{0088] fiBEI3]»!&1li&2 3 Ote. >^y>fg|S# 
2 0 6. 2O7?9>&lfffi-r£06*42 2 1 <t. 06*42 
2 1 CC@«?nfcfil50fK^2 22i, 68506^2 2 
2©jglH(CKg3n, /^V^>V%t>9tZ 0 7rtk:B?«)^ 
» 6*lfc«5Hje* 2 2 3 06*42 2 1 © 

-atctt. *^';>i/2 i lt&t&^sns 

f 2 2 4*5^9 ttW6*vci,>s„ 06*42 2 nt, m®. 

©S«)P)>I>C*>*4§2 2 5. 2 2 6(cj:«33m;*ttTt,> 
5„ £@«lIH<C»C3*4§2 2 5. 2 2 6B. ±j$Lfcg 
gftiH^C 5*4S 1 0 0 £BC*Ift£*-rS. 
•5*4^2 2 5fC*ilir«. -e©F«3*S (07jHhT) #06 

$4221 tcassn, ^-©jw *fc>$y> 

[008 9] aS5^C-S*4S2 2 6JC&UT 

«. -e©rtfs (0^-a-r) **. 06*42 2 l©flfe$gtC& 
toji^en-SiifeK:. 06*42 2 l©ffefig{C^fi£$n 
/c*J*aD2 2 1 aicig-SShzmm-ry h2 27{C«fc») 
06*42 2 lKIS^txS. tKi^C5*4^2 2 6© 

w& «^^^>^sp^2 o 7{ce?*jis<i 

SiifcK, '^z;>tffflftZ 0 8(C— f*CC^fiX3n/c 
^±8f)g|J^-2 0 8 aCC«fcO^^^>^g|5^-2 0 7{C@ 

^^^>^gp»2o 8©^a5^©pgp«. S 

2 2 8{CJ:0at>tlTC»5. 
[0 09 0] c©J:5K:. Ij^b/caiJiira'CvC 5*4^1 

o o tm&ffifc*m-rz>nmm>bc.?>m$t*m^z>c. t 
mTLZct&vszmtift^mzoo&mmztiz. * 

fc. ?4S«c^Lr»iSfSSteJ:0'fHtt4A# <1"5ci 
=Sf^^tC3J*L/t:+»K:iWff-5Sl^mtS2 

[009 1 ] *3Qfe©?f?Bg-Ctt. @S&P^C5*4 

S 1 0 0 <h|gD^4Wn.ei!)ie^C5$4S*fflt,i/c 
Stf3f£mtS£^L/crti, ^^.W^'^jK^T^f-^-^i*© 
^0*4Sfti*. iSfiMSS. WWtt* s S*$ti-5*4S* 

[0092] <nis©m4 »^gs) ^(c. ^mcommo 

»4^{COt^TSl 0«r#RSL/fe»i6l»^-r-5. 01 
0 Itt&W KiSfg*! 0 *4S©SlilS©^ 4 ^mfO^EWU 

mmz^-rm. (a) upiigic^iss^aB^^c^sfu 

-C^-TiEaBS. ( b ) « ( a ) ©A - Aj^CC?a^-cf#6 
n/c»rB0; ( c ) ttRjgf C 5 t^^-;l/©SM&M 



(11) 

IS 

*7is?m. ( d ) \,zmtif#-)i>±mir y > wvm&m. 
[oo93] xm&ommi*. ±as©sot©»2 jg«tc 

•5. JWfclftJUJ. 010(a), (b) (CTjrTJ:^ 

rtHi, Jf^2. rtf&i &»Me2<b©m«:£U$3;im> 
Sffi$fc©R®iC 51 1, 1 ©WffliJgWc-eft-etimt) 

1 3 WIS. 

(0094] SS^f'J >^2 1 ^©RJS^fSHcrS 10 

^-r^mmz i a»gsnti,^. #utm-2 i a 

l*> «^f*T-;H 3<b2* (SI 0 (d) fc^TP31, 

P32) r?mm%mtsiwmwi&vi*m?z>. -r g. 

«^f^-;W 1 3tJ. >^2 1 <D%iMffi2 l ai2 

* (P3x P32) -cmmu. i^o^^nfgfc^i i©r 
rsgpi i acD-en^fti i * (P3) ■cjgjttr*. 

[0 09 5] C©RfgfC-5ttS©e*i«3*mcKb-C 
tt, ±^©^te©^2^i|^D-C*>«3. ^©S&HJni* 

ms-rs. 20 

[0 096] C©<fc5K:, <S£fy>^2 l«|*iftl(CR 
Om^CiKJ:-,^ ft&y>4'2 1 <b W&2 <h©F<g 

kmub* j&aw sci *s pj^c & «? . ii&sjrSJi 2 2 tc £ 

[0 09 7] &*5, *3«t©JB»"CB. P]giC5flgiC 

©SBfcSOftg (010 (c) tc^-raicti^) *i&fb 
#©«[&<*: 9 < & &©-c, c ©^^©iWS^IIffl 

[009 8] (HiS©^5 Jf^) *liDJ05||iS© 
I5«oht@1 l*#MLtt*J6SiBJT-S. 01 

1 «*^w{c«^e*io#s©s«6©05^©isa5 

1#/iX&?jVf0. (a) ttiWgfc^tfjftsaftLTr^T 
IEE0. (b) « (a) ©A-Ai^«CjQ-,-Cf#6tifc»r 40 

[0099] *HjS©^-CW. 3EI4SfCO(,i-C|ftHJ^- 
S. e©£MS». 01 1 (a) , (b) iCm-TJ:^ 
«Cv F*3$« 3 1 . @S<fei«C*^te3 2. F"3^3 1£WS 
3 2 <t©ffl{C«J#$nr(,^3£«i«:*^-r^Sj©^ 
-^3 3. i1-IS3 2©>t[|iJgStclS?0^W61arc>S^J# 
U>^3 4*?J;OW^->»U3 5£«f.*.£. 

[o i oo] i?3 4 tea. ^©Rjs^ftfcjS-s 

■Cf*0*^o^JJCi25nj3*i/£^©^^-^3 5 £iR 
&-T&fl,iIit3 4 a ^Sntl^. $dit^3 4 a 50 
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». <W<-^3 5 i 1 jftrffiMqlKftV— R«©«Bf 
Sfc, ill (c) «CmT«t^tC. £ 
3 51*. «^>J>y3 4©«iil?i3 4 ai 1 
(P31) -efg&irf P«5^-5^-JU3 3© 

[OlOllCCr. «HS©Jg»Ctt. ±a5L/ctf# 

0 . gft4*©^ric*>tir^-;i/ 3 3 is^vm 
J#^r— 3 5*s^*5 r>SOti>£T3<fc ; 5K:. IeIS*©jK- 

^3 3*jj:a c Gy$sK-.>u3 5©ae-<^ vM^ti^n 

[0102] £/c. ffi^-;U3 5i#-Jb33 ©j$J& 
B^fcfcW &^Ett. 3 3 ©Jgftilft a 0£SI5£T 

•5. T&t?^. ffil$#-;l/3 5 £*K-;U3 3©SMBftc 
*JW5^ff*ira^-r-5C<!;«:J:»)^-JU3 3©Jgft*fta 

[0103] Uft>)>if3 5*M-IS2©ffi*©^ 
SflfOSOtttf. «f##-rt'3 5 ^ffe^r©«a5ffliKci2g^- 

[0104] i&b/cfcscc. m§tc*j(,»T 

[0105] (mm(om6&m) aic. xmrnvmrno 
m6Bm(t-o<,>xmi 2*&mi;tsi&t>®m?z,. 01 
2 tt^B^tc^^Kwo ws©nis©B 6 Bm<D£.m$t 

»fiS«r^-r0r*O. 0(a) B^5X HR^C-Slft 
^©Wffi0. (b) ttR^-«,>C5ifigNFJK-^©BSS?lJtt 

[0106] *ma<Djm& ^^^ bpir^c^m^: 

frbte*). ^©Diji^4 1 . 4 2©—* («iii^4 1 ) 
(Ctt. 2o©ffit$'J>i'44, 4 5*SBiO«W6tiri> 

5. {SJ*'J>^4 4<tR-n>C^4 3©^:SffliJ^gf5<!:© 
PalKtt. RTC^C5 4 3©Sfe{C^bC^©m?iJ©«^F# 
-;P4 6*ig2S3n. ^m>)>if4 5 <tR-n>C54 3 
i©^tc« v R-Tl-^C-5.4 3©fg[(C^l/t»tft©^J©^ 
ff^-Jl-4 TASiagSn-r^S. #«^-;U4 6. 4 

7tt. R-n^54 3tc^s^ie«te^w^--5». * 
^5 R-nvc 5 4 3 <t 1 ^-r-en^ngM^-s. ^f.k 

-Jl-4 7«. ffii';>^4 5il.it. R0^5Rt(,> 

c543<b l.-s-c-en-enswrs. -e-br. ±.smm 

.■S©^r(C*JWSR'r«,»C54 3*iJ;0 £ ^lt^--Jl'4 

6. 4 7©a«!)*se*if3aSb<tftSi;^K. RTt»C6 
4 3 *JJ:0*^r^-;l/4 6,47 ©iSg-^i' h JUjOJ-g-n 

[0107] ^SUSOJKSI-ct*. fiil|g4 1 fc« 
i'i>^4 4, 4 5 4B{ , )#Wri,»5*i. S«JtU>^ 
4 4. 4 5£«iifflft4 2{cm«)#W-C«>J:l,^ S/c. « 
f# y > ^ 4 4 . 4 5 9 ftW ©tham^Bfi-r 
•S^(£-CfeJ:< . m$V>if4 4. 4 5«rHX0mfCl> 
^t,»ffe^©t)iiltto!)5|5lfe-r-5^-CfeJ;<. 3 
y>^44. 45*m«) « Wfc«iiSfS©-^*j J: cxffe^ 
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[0108] hRfgjC-5>«lg> X7^ha 

foio9] (mmomimm -xic. *mm9Mo> 
mnmx.^xm \ s^mmLt^hmm-r^o mi 
3 itt&w<tcmz&& *) n&comMtDm 7 Bm<D^mm 

^^tiTi'J, 0 (a) ha£3&g<DBfi® 
0. (b) «^-;U<bim^-^©B3J>J«Si^-rE-C 

10 

[01103 xmrnmrniz. f-3Eiig^6^ 

*)> -Z(Dm.m$mS 1 . 5 2©—* (%3$ft5 1 ) iCtt. 
<b#-;l>5 3i<D^«C«. *-Jl<5 3©3&it(C«?l/(,>$!© 

^-;U5 3 <!: 1 fit, ±iag 

M.*©^r(C*JW-5?K-Jl/5 3*J<fcO'&J#*'--<a<5 5© 

[oiin (^jfe©m8^) ^K. 
^8 0SKcoi»rs i 4*&Misizwt>mn-?z>. m 1 

[0112] **JS©0S§«. _hj$©IUfe©l!l 1 JBtttc 
S?tb> rtfSltCRTt>C63tC>tfr-2>-3«6 1 a. 61 

3 (CtaW/cJig® 1 3 a £rt$Si©o»: 6 1 a 30 

mtf-fr 6 asRTU C 3 ©Rjgg|53 a £ JgftfcOT RT 
3 ©f!8Bi£{!£8rU ?6fC«X*^-*i^Lfc 

[oi 13] <niscD09^) ^tc« ^ftwvmrn® 
msmgnc^-cmi 5«*jRis&tf6ttg]-r&. mi 

[0114] *mM<DKm.tt. ±m<Dmm<om2Bmic 

*fU rtfSltCOtf7 1 a*»tffc^t?Rflc5. 40 
CHftfrCU:. ROC 3 1 1 (Cg:W/c«® 1 3 a <tf*9$fc 1 
<D-3«7 l««3tt£tf. Rfgft31 1 ©$4;£|Sj©^S 
mm#->l6&PmcZl l©R*gg|53a 
<tl£Ml,TR(gfC3 1 l©RgB§&GS#U 36(C«X + 

[0115] (S9S©m Officii) ^|6Bj©HJg 
©SSI O^tcoutil 6*#JSl,&#s€>iBipj^-.5„ 
m 1 6«*^{C^^S*^#S©Slt6©01 0ff2?g© 
^fiS^-rtWBS-c**. so 
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[0116] *j|iS©^tt. ±3i©|«i©^9JfJgBtC 

tt££<bt>tc. rt$£l(Ctt*r^$£2(COtf2a£l3:W 
te^tSfti. JW*W&ctt. ft&'j>j'l 2 ©RiSC 5 
1 1 <t©»(Sl§Pfiil2b©^Jlt4ffi©g|5{4J:0ig< 
U C©SPfil 2b*i$ifi*(6j{cf / Pffl^5>«*am«g©ta« 

51 itc*t-r^-o«2 artsiswisn-co-s. cna 

0. RSC^l lK:^ffl-rSli*|6]#a^o«2a{CT 

[0117] (^js©» 1 1 mm) ^Bj©mi 
©mi 1 0gi«:-oc»-cig 1 7&mm.uti:tf*>mw-r2>. 

m 1 7«2|s:^k:^^^ii3f4S©llifi©m 1 1 WM<D 

£.m$mi&*nk?m-e$> o . ( a ) broc 5ias©— 

SP€r^-TiEffi0. ( b ) ItM ( a ) © A - AWot 

[0 1 18] *jUfe©^». ±^©HS6©m2il|5«l«: 
ML. mftv>#i 2(c-&©Rii*[6j(c?Sor^PiK: 
K?'J$n/t^©i@?tffl«if&ffl^8 i tstttafi-cAft 
5, c©j;^tc. mmo>in zicmmmmsmm i 
^w-scitCct^-c. ^'J>^©^f6]©raitt*5/h 

£ < . OiUf 1 3 ^tf^OgPtc^-rs^E 
[0119] (^5fi©mi 20BI) *%Bj©HSg 

©mi 2^.mcot,jrsi %*&mvtmfihwm?z>. 
m \ 8«si©Ri-c>c5^©fflii^*^-rig-c4> 

[0120] ^mmmmvit. m 1 tc^^-R-n>c <t 
®&(o&ttm<<c^xmi-?z>. tr. mi 8 (a) 
(c^-rjr^tc. ffi&#9 0±ccR-r(,>e3 3©/jsSffl>jcc 
*jc-t«.^j# , ;>i'5*j«ty : -enK:H2 5r 

Jl'7Aie>^6 ; &> > jx— ;l/9 l ^rg#. -et^r. 118 
(b) IctHTJz'jlc. rt$Si, ^2*j<fci>-^n6tca 
* ft/cRT t > 1 3 3 A> 6 & 5 * - -IP 9 2 y 

[0121] 018 (c) (c^-r fs© 

iH3:-&9 o±ccR-n>c3 3©^Mtcfow-5fiy$ y> 

^4*j«fcOf^{C42^ hS4l/c«^F>K-il/6*>6*5* 
^a-A9 34I#, C©*^3.-;l/9 3(c*fO-CffiS: 
teI9 4^ 9 hfS. ^WtCtJ. |§S?SA9 4B > 
9Wimt 9 5 i ^811^9 6i4WL. J1-ffliJSi5tt 9 5 © 

9 5 a*5^Stirt>€>. rtWJSiM!*9 6t*^fflijgp**9 5 

rt^fciBgsti. -e©Sgu«:ttil-*{c*v^{c$f fjfflif 
e.nri,>€,7 * *si$9 6 a*s^$nrc>5„ wjgut* 

9 5 «. -£©7 ? d»gp 9 5 a fl*^ !/ >^4 ©SfiSS 9 
0ffliJ^®{cf¥L/STe.n5«t^«:-b^ h^h*. rtMgp 
t*9 6«. ^F»;>f4*ifiiL/-e©7'3i'gl}9 6a*« 
ffi}t;K^Ji/6*^F';> : y6«:|f L«w-5«fc^K:-fesr h 
c©Jr^tcurfflS:^9 4K:j:D«^F'J> : y 
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4 rt> fcffiSM*- 6 &mm b t, > 5 .a ~ ;U 9 3 

[0122] aa»"C % 018 ( d ) &t^r <* *y 
*-Jb9 3«r*^-;t/9 2&C#UTftg&#*r<5o * 
It, n«a^9 6 * * 07 7 ^99 6 a ifi»#-;U 

[0123] a**. ■#$m<DMt&v\*. m i cc^-rnr 
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c*s»^(Dc»rncctec»rfera«®*iiB'cffl*S[r*c 

[ 0 1 2 4 ] CCD J: 5fc, JbJ6©«l*©*JI»cteir» 
[0125] 
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[0127] 40 
J: 9 (att#©**i-eti36»Flffl^frtFk:*|BSn*»o 1 -3© 

««r<-*-c4*ir*S4 4*>«:. C©»f5J^U«jflt«tR«:<fc 50 



[0128] Sfc. K«J(*^ET & fctf>©gg##- ;U 

86(*:©^iE(C^S?:fflt » fcJf^tC tb 1/ T $K»lf*£@Sa 
•T-5)tJ6©^-<-X*ilA< iot, ffcS&tt©£fr£ 

[ 0 1 2 9 ] 3 6K. 49HiOlEAit)MC«'. BtftfMB 
4*©^a«:48W £ iftftfiS. iSBIttfc J: CXSSF^fbJ&J 

[an xmiicmzmwm&ommom lmmicis 

[02] Hion'rctc^Hscc^&e^ojEMi^ff: 

[0 3] Hi©nri»t:5-(**«:«»wsig3&n)aM*# 
*a-r/c«6©«^-c*5„ 

[04 ] 0 1 ©R-riiC5WSK*jW^*i«5S«J*# 
€r«-rfc*©«SC0-C*4„ 

[05] 0 l©R-TC»C5#4^«:tjW^*SD3ia^ft: 
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[06] Hl©HTl>C5lH&fc*»W5K!W»)««l*tt * 

[011] ^Bj{c^^^*sr)filiS©3»£©^5Ji5«i© 

[012] *^BJ(c<lSG*S«?flllS<D^Jfe©^6^© 
£ggf5*SJftS*^-r 0 V A 5 „ 

[0i3] *mjit£fczfr&vm3:<D$m<Dm7Bm<D 

[014] *^B^{c^6^*so?illS©llifi©^8^© 

[015] *^BJ«:{l^^i5$4S©*ife©m9Jf^© 
li)&£ijVr»r®0T?£>£„ 20 

[0i6] *&wtcmzm& i ow%:<DmM<Dm i oj&si 

©*&J&*7jrrKM0-C* S . 

[017] *!%Bj{c^S|g^»3|iSS©*5fe©^l Iftsgg 

©±^g|j^*^-r 0 s . 

[0 1 8 ] 0 1 ©Pm>C 5?i§©«5i^*^-r0-C* 
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[019] T>*f~ 3^»ttBE*«©*n-e 

1, 31, 61, 71, 101 t*Jf* 

2. 3 2 , 1 0 2 $ftS 
2a, 61a, 61b. 7 1a o(f 

3, 43 R-n>t3 

3a. 3b. 11a. 111a. 111b, 112a. 
112b Rffim 

4. 5, 12. 21. 34, '44, 54. 1 03. 1 0 
4, 105 ffi$*)>tr 

4a, 5a, 12a, 2 1a. 103a. 103c. 1 

0 4 a. 1.0 5 a ttjgfflf 

6. 7. 1 3, 33. 35. 46. 47. 5 5. 1 1 3 
a, 113b. 114a, 114b fiy##-;l> 

1 i roue*. 

3 3. 4 3 tf-JU 

4 1.42. 5 1. 52 mutk 
1 0 0. 2 1 4. 2 1 5. 2 2 5. 2 26 SS&l&OC 

111. 112 I£MC*> 

200 mjmm 

20 9 B«M 



ai ] 

(a) 



[02] 



I— A 




—A 




(b) 



(b) 
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[09] [010] 




(18) 



9#M 2000-356218 




(19) 



f#g32 0 0 0~3 56 2 1 8 



[^18] 




C51)Int.CI. 7 0t8<fR# F I f-vn-K (##) 

F 1 6 C 33/58 F 1 6 C 33/58 

F 33012 AB20 BB01 BB02 BB03 EB02 

FB07 FB10 FB11 
33101 M02 AA13 AA15 AA16 AA24 
AA25 AA27 M33 AA42 AA43 
AA52 M53 AA54 M62 BA05 
BA12 BA54 BA57 BA64 CA08 
FA02 FA31 FA48 FA60 GA24 



